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Executive Summary 

 

Arkansas is a diverse state with 33.3 million acres, 56% of which is forested. Arkansasôs forests 

provide a multitude of economic and environmental services. Numerous threats to Arkansasôs forest 

resources exist. Addressing these issues will ensure the ecosystem services provided by our forests will 

continue for future generations. The primary threats can be summed by the following six issues: 

1. Water qualityðMany things influence water quality and quantity, including the conversion of forest 

land to non-forest uses including urbanization. Forests and forest cover in and around water channels 

and bodies buffer those areas from water quality degradation. Management should be tailored to 

reduce water quality degradation. Opportunities exist to establish buffers in urban and agricultural 

areas and to improve the implementation of forestry BMPôs. 

2. Forest Health/Invasive Speciesð Nonnative invasive species are a threat to forest health and 

productivity and as a result threaten the economic and environmental benefits that forests provide. 

All forests in Arkansas are threatened by nonnative invasive species. Factors exacerbating those 

threats are the forests proximity to the Wildland Urban Interface, lack of active forest management, 

and/or proximity to highways that cross state boundaries.  

3. Forest Fragmentation/Parcelization/Changing Ownershipsð Air quality, water quality, forestry 

related jobs and biodiversity are public benefits that are threatened when forest land is converted to 

non forest uses.  Large amounts of forest lands in Arkansas could be affected by fragmentation. The 

greatest threats are in the growing areas of central and northwest Arkansas. Properly managed 

forests ensure that all natural resources are sustained in a manner to provide ecosystem services and 

benefits while providing forest products. 

4. Increase and Enhance the Benefits of Working ForestsðForest land ownerships are becoming 

smaller as a result of ownership changes and management objectives. It is possible that an increasing 

number of owners lack forest management knowledge. Increasing and enhancing working forests 

can be accomplished through education and outreach to forestland owners, continued funding of cost 

share programs, and developing new biomass/fiber markets. 

5. Climate changeðArkansas forests are potentially affected by climate change. Potential effects to 

forest resources include the ability of forests to adapt to change, carbon sequestering ability, species 

distribution, forest regeneration, and forest loss from catastrophic wildfires. Public benefits from forests 

that could be negatively affected include drinking water quality and quantity, forest products, energy 

costs and independence as well as bioenergy, climate change and mitigation, air quality, recreation, 

and wildlife habitats. 

6. Fire ManagementðAll forests in the state are subject to the effects of wildfire. Forests in the 

wildland-urban interface are potentially more prone to the effects of wildfire than rural forests. Well 

managed fire is a factor in growing a diverse, healthy forest that provides many public benefits. 
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Overview of State Assessments 

  

The 2008 farm bill established a new set of national priorities for federal assistance for private 

forest conservation.  Those priorities are to conserve working forests, protect and restore forests, and 

enhance public benefits from private forests. 

 

The bill also directs states to conduct a statewide assessment of forest resource conditions, 

trends and threats in order to receive federal forestry assistance funds. Each state also must prepare a 

strategy for addressing the identified threats, and describe the resources needed to address those threats.  

 

At a minimum, state forest resource assessments will: 

 

ü Provide an analysis of present and future forest conditions, trends, and threats on all 

ownerships in the state using publicly available information. 

ü  Identify forest related threats, benefits, and services consistent with the S&PF Redesign  

national objectives. 

ü Delineate priority rural and urban forest landscape areas to be addressed by the state resource 

strategy. States can also identify linkages between terrestrial and aquatic habitat, as appropriate. 

ü Work with neighboring States and governments to identify any multi -state areas that are a 

regional priority. 

ü Incorporate existing statewide plans including Wildlife Action Plans, Community Wildfire 

Protection Plans, and address existing S&PF program planning requirements. States can also 

utilize relevant national and regional assessments as appropriate. 

 

A stateôs forest resource strategy will provide a long-term, comprehensive, coordinated 

strategy for investing state, federal, and leveraged partner resources to address the management and 

landscape priorities identified in its assessment. The resource strategy should incorporate existing 

statewide forest and resource management plans and provide the basis for future program, agency, 

and partner coordination. 

 

At a minimum, state resource strategies should: 

ü Outline long-term strategies for addressing priority landscapes identified in the state forest resource 

assessment and the following national themes and associated management: 

¶ Conserve Working Forest Lands: conserving and managing working forest 

landscapes for multiple values and uses. 

o Identify and conserve high priority forest ecosystems and landscapes.  

o Actively and sustainably manage forests. 

¶ Protect Forests from Harm: protect forests from threats, including 
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catastrophic storms, flooding, insect or disease outbreak, and invasive species. 

o Restore fire-adapted lands and reduce risk of wildfire.. 

o Identify, manage and reduce threats to forest and ecosystem health. 

¶ Enhance Public Benefits from Trees and Forests: including air and water quality, 

soil conservation, biological diversity, carbon storage, and forest products, forestry-

related jobs, production of renewable energy, and wildlife. 

o Protect and enhance water quality and quantity. 

o Improve air quality and conserve energy. 

o Assist communities in planning for and reducing wildfire risks. 

o Maintain and enhance the economic benefits and values of trees and forests.  

o Protect, conserve, and enhance wildlife and fish habitat. 

o Connect people to trees and forests, and engage them in environmental 

stewardship activities. 

o Manage and restore trees and forests to mitigate and adapt to global climate 

change. 
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Forest Resource Conditions 

Arkansas Forests: A Brief Historical Perspectiveðadapted from Forest Legacy Assessment of Need 

When English naturalist Thomas Nuttall journeyed across Arkansas in 1819, he saw a vast 

wilderness encompassing tall grass prairies, pine woodlands, and large areas covered with bald cypress 

and bottomland hardwoods. Early inhabitants of Arkansas enjoyed an area that was roughly 95 percent 

forested (Ashmore 1978). In the Delta region, the virgin forest consisted of stands of bottomland oaks, 

gums, ash, other hardwoods, and bald cypress. The Ouachita Mountains were dominated by shortleaf 

pine, loblolly pine, and mixtures of pine and hardwood stands. Oaks, hickories, gums and other upland 

hardwoods occupied much of the Ozarks. Land clearing for farming and settlement and limited timber 

harvesting for the purposes of local building, fire wood, fence post, and even the export of logs in 

Southern Arkansas to Louisiana had a limited effect on the largely virgin forests. 

In the 1880's the state's rail network expanded from 880 to 2,200 miles of track. This provided 

access to a much area and connected Arkansas to the major lumber markets in Midwestern and eastern 

cities. According to the first field survey of Arkansas forest conditions in 1929, large lumber companies 

began large scale liquidation harvesting, which left 20 million acres cut over. Although 85 percent of the 

harvested area had naturally resprouted or reseeded, 70 percent of these new stands had experienced 

severe damage by wildfires. 

Several factors contributed to the recovery of forests during the 1930's and 1940's. During the 

1930's the Civilian Conservation Corps Program established 13 camps to help fight forest fires, build 

lookout towers, and plant thousands of acres of worn-out highland farmland on the Ouachita and Ozark 

National Forests, which had been created in 1907 and 1908. The Arkansas Forestry Commission was 

established in 1931 under a state initiative which also brought all non-federal forestland under state 

forest fire protection. Also, several forest products companies, including Union Sawmill Company at Huttig, 

Malvern Lumber Company, Crossett, Dierks, International Paper Company at Camden, and other 

companies began taking steps to assure a continuing supply of timber from their own lands. These 

included providing fire protection, selective logging, and reserving seed trees after final harvesting. A 

sharp decline in building and the shift away from wood as fuel for home heating and cooking also 

reduced harvesting pressure, which further contributed to the recovery of Arkansasôs forests. 

A 1953 report conducted by the US Forest Service showed that although 2.5 million acres of 

forests had been lost since 1929 to other land uses (predominately farm expansion in the Delta) overall 

forest cover had stabilized. Between 1950 to the mid 1990s, major increases in demand for all forest-

related commodities occurred. The half century leading to 1998 was marked by an 86 percent increase 

in hunting licenses and a 132 percent increase in fishing licenses issued by the Arkansas Game and 

Fish Commission. By 1996, 4 million recreation days per year were provided by the two National 

Forests of Arkansas alone.  
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Current Conditions and Trends- adapted from Forest Legacy Assessment of Need 

Arkansas is comprised of 33.3 million acres, 56% of which is forested. Over half of Arkansasôs 

18.8 million forested acres is oak and other hardwoods and 41% are softwoods dominated by pine. 

Arkansas is an important wood producer, contributing 3.5 percent of the total production of the United 

States. Apart from economic proceeds, our forests support a diverse system of values beyond scenic 

beauty and outdoor recreation to encompass critical wildlife and biodiversity concerns and the 

maintenance of clean air and water. Figure 1 shows a map of Arkansas Ownership. 

 

 

Figure 1.  Map of Arkansas Ownership 

 

Changes in ownership, industrial to non-industrial, and forest management, non-intensive to intensive, 

are trends that brought Arkansasôs forest to 1995. Since 1988, timberland acreage has increased by six 

percent, from 17.2 million acres to 18.2 million acres making Arkansas the ninth highest state in 

timberland area in the US (Timberland is defined by USFS Forest Inventory and Analysis as ñForest 

land that is producing or capable of producing in excess of 20 cubic feet per acre per year of wood at 

culmination of mean annual increment.ò)   

 Non-industrial private landowners, most of who live in the Ozarks, own nearly half of Arkansas 

forests. Forest industry and corporations control nearly one quarter of the Arkansasôs forests.  Most 

corporate and industry forests are in the south Arkansas. With combined acreages exceeding three 

million acres, the Ozark-St Francis and Ouachita National Forest comprise a major portion of publicly 

owned land. Other public lands include parks, wildlife refuges and management areas, military bases, 
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state natural area and forests, and county and municipal lands. Table 1 shows forest ownership in Arkansas 

by area and percentage. 

Ownership
Acres Percentage

National Forest 2,558,827 13.8

National Park Service 66,336 0.4

Fish and Wildlife Service 220,009 1.2

Department of Defense or Energy 111,945 0.6

Other Federal 196,777 1.1

State 437,482 2.4

Local (county, municipal, etc.) 78,676 0.4

Other non federal lands 7,034 0.04

Private 14,842,619 80.1

Total 18,519,705 100.0

 

Table 1.  Ownership of Arkansas by area and percentage (Forest Inventory and Analysis, 2007) 

 

Ecological Regions of the State 

This section describes the ecoregions of Arkansas including various levels of detail according to the 

requirements of use in both funding mechanisms and management-related understanding. As various 

informational datasets are available at different hierarchical levels (i.e. FIA, gross populations figures, 

habitat suitability indices) this section includes a description from gross ecosystem level (Figure 2) to the 

more detailed forest ecosystem similarities as used with the Arkansas Wildlife Action Plan (AWAP) as 

shown in Figure 3.  

Arkansasôs ecological diversity is strongly related to regional physiography, geology, soil, 

climate and land use. Elevated karst plateaus, folded mountains, agricultural valleys, forested uplands, 

and bottomland forests occur. Fire-maintained prairies were once extensive in several parts of 

Arkansas. To a significant degree, this diversity can be understood and mapped as ecoregions, which 

are areas having general similarity in ecosystems and in the type, quality, and quantity of 

environmental resources. They are designed to serve as a spatial framework for the research, 

assessment, management, and monitoring of ecosystems and ecosystem components. The AWAP 

(discussed in more detail later in this assessment) uses ecoregions originally developed by the USEPA 

and partners (Woods et al., 2004). Figure 3 defines seven level III ecoregions and 32 level IV 

ecoregions. In this assessment, the seven level III ecoregions have been combined into four 

ecoregions: the Ozark Mountains, the Ouachita Mountains, the Upper West Gulf Coastal Plain, and the 

Mississippi Alluvial Plain, as traditionally used to organize forest resource planning (Figure 2). These 

ecoregions will be correlated and discussed. 

Priority of Arkansas Ecoregions as determined by AWAP 

The Arkansas Wildlife Action Plan determined which ecoregions have more ñspecies of greatest 
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conservation needò (SGCN) and/or more greatly imperiled species. Table 2 below shows Ecoregion 

Scores reported in the Arkansas Wildlife Action Plan equal the sum of all Species Priority Scores within 

an ecoregion. A higher score implies more species of greatest conservation need and/or species with a 

greater need for conservation. 

 

 AWAP Level III Ecoregion Total SGCN Average Priority Score 

Ozark Highlands 204 29 

Boston Mountains 131 29 

Ouachita Mountains 153 27 

Arkansas Valley 154 24 

Upper West Gulf Coastal Plain 172 25 

Mississippi Alluvial plain 149 23 

Mississippi Valley Loess Plains   41 17 

 

Table 2.  Ecoregion Scores for Species of Greatest Conservation Need. 
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               Figure 2.  Ecoregions of Arkansas 
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Figure 3.  Level III and IV Ecoregions in Arkansas (Woods et al., 2004) used in the Arkansas 

Wildlife Action Plan (AWAP). 
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Forest Resource Conditions by Ecoregion 
-adapted from Forest Legacy Assessment of Need  
 

1) Ozark Mountain Ecoregion (Ozark Highlands and Boston Mountains Ecoregions) 

 

 The Ozarks formed as the Ouachita Mountains weighted-down the edge of the North American 

continent, flexing the crust of the Arkoma Basin upward. Younger sedimentary layers then eroded away, exposing 

the older, Paleozoic rocks that dominate this region, which is composed of the Springfield and Salem plateaus and 

largely underlain by highly soluble and fractured limestone and dolomite.   

The Ozark Highlands Ecoregion (Ecoregion 39) is largely underlain by highly soluble and 

fractured limestone and dolomite.  It is level to highly dissected, partly forested and rich in karst 

features. Caves, sinkholes and underground drainage occur, heavily influencing surface water 

availability and water temperature. Clear, cold, perennial, spring-fed streams are common and typically 

have gravelly substrates. Many small dry valleys occur.  The Ozark Highlands Ecoregion includes 4 

Level IV ecoregions: the Springfield Plateau; the Dissected Springfield Plateau-Elk River Hills; the 

White River Hills; and the Central Plateau. 

 The Upper and Lower Boston Mountains are forested and underlain by Pennsylvanian sandstone, shale 

and siltstone. They are one of the Ozark Plateaus.  Some folding and faulting has occurred but, in general, strata 

are much less deformed than in the Ouachita Mountains. Maximum elevations are higher, soils have a warmer 

temperature regime and carbonate rocks are much less extensive than in the Ozark Highlands. Upland soils are 

mostly Ultisols that developed under oakïhickory and oakïhickoryïpine forests. Today, forests are still widespread 

with northern red oak, southern red oak, white oak and hickories usually dominating the uplands. Shortleaf pine 

grows on drier, south and west-facing slopes underlain by sandstone. Water quality in streams is generally 

exceptional; biochemical, nutrient and mineral water quality parameter concentrations all tend to be very low. 

 The Lower Boston Mountains are a mosaic of woodland, forest and savanna that contrasts with the 

denser, more, moist and closed forests than the Upper Boston Mountains. Shortleaf pine is especially widespread 

on drier, south and west-facing slopes underlain by sandstone. Both precipitation and forest density decrease 

toward the west, where oakïpine woodland or savannas become common. 

 Potential natural vegetation is mostly oakïhickory forest. Open forest dominates rugged areas; 

pastureland and hayland are common on nearly level sites. Shortleaf pine grows on steep, cherty escarpments 

and on shallow soils derived from sandstone, which becomes more common in this ecoregion. Glades 

dominated by grass and eastern red cedar are found on shallow, droughty soils, especially over dolomite. 

 Primary land uses are logging, housing, recreation and, especially, poultry and livestock farming. 

Water quality in the Ozarks is different from the other ecoregions in Arkansas and is strongly influenced by 

lithology and land use practices. Alkalinity, total dissolved solids and total hardness values are relatively high, 

reflecting the influence of distinctive limestone and dolomite. Fecal coliform and nitrite-nitrate values are 

elevated downstream of improved pastureland that is intensively grazed by cattle and fields where animal 
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wastes from confined poultry and hog operations have been applied.  

 Native Americans used fire as a tool which helped improve the quality of life of the native 

Americans (Van Lear 2004). Oak is a fire adapted species for several reasons, including resprouting 

ability (Waldrop and others 1987) and thick bark (Hare 1965). Fire exclusion has affected oak forests 

by allowing fire-intolerant species to emerge creating more dense conditions.  

 Density of tress in this ecoregion has doubled since the early 19th century (Foti 2004). Ladd (1991) 

attributes this increase to fire suppression. Higher densities of trees, combined with biotic and abiotic 

factors, along with fire exclusion have lead to oak decline in this ecoregion (Ladd 1991). 

The Ozark ecoregion encompasses some 9.4 million acres. According to the 2003 Forest 

Inventory Analysis, 60 percent of this ecoregion is forested. It supports outstanding biodiversity 

and is covered predominately in oak-hickory upland forests. Two exceptions are an area of increasing 

population and development in the northwest corner and north central Arkansas.  In north central 

Arkansas, vacation/retirement property development acquisitions are rapidly increasing along waterfronts 

and where scenic and recreational resources abound. 

The history of timber use in the Ozarks spans over one and half centuries. For instance, as 

railways expanded across the Great Plains in the late 1800's, and as the barrel industry peaked from 

1860-1930, white oak timber was targeted throughout this region to supply the staves and cross ties. 

Throughout the 1940's and 1950's small sawmill operations represented a major economic 

contribution to the mountain communities.  

Only 13 to 18 percent of all hardwood and 5 percent of all pine harvested in Arkansas comes 

from this ecoregion. Of all the ecoregions, the Ozark Mountains has the least timber harvested.  

Currently, sawmills remain scattered throughout this region providing crossties and lumber from the 

oak-dominated forests. Table 3 shows ownership changes for the Ozark Ecoregion. 

 

Ownership Class shown as percent 1988 2003 Change 

Public 19.8 18.8 -5 

Forest Industry 3.1 2.6 -19 

Non-Industrial Private 77.1 78.1 1 

 

Table 3.  Ownership Changes in Ozark Ecoregion 1988 - 2003 

 

The population of this ecoregion experienced a growth rate of 24.1 percent from 1990 to 2000 

reaching a total population of 641,386. By 2004, population numbers had increased another 7.5 percent for 

a total population of 693,215. 

 With regards to wildlife species richness, according to the AWAP, of the 369 Species of 

Greatest Conservation Need, 204 occur in this ecoregion. Also, of the 45 terrestrial habitats in 

Arkansas, 21 occur in the Ozark Mountains ecoregion. 

 A summary of the problems faced by SGCN in the Ozark Mountains is presented below. Each 
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problem has a score which is a sum of all Species Priority Scores associated with species for which 

this problem was assigned. A higher score implies a higher quantity of SGCN and/or more greatly 

imperiled species associated with problems listed here. 

 

Problem Faced Score 

Urban development 3,417 

Grazing 3,082 

Road construction 1,910 

Dam 1,807 

Resource extraction 1,632 

Forestry activities 1,632 

Confined animal operations 1,625 

Crop production practices 1,254 

Municipal/Industrial point source                                                                                         924 

Recreation 878 

Channel alteration 770 

 

Table 4.  Problems Faced by Species of Greatest Conservation Need in the Ozark Mountain 

Ecoregion 

 

2) Upper West Gulf Coastal Plain Ecoregion: 

The Upper West Gulf Coastal Plain (UWGCP) (Ecoregion 35) in the AWAP is composed of rolling 

plains that are broken by nearly flat fluvial terraces, bottomlands, sandy low hills and low cuestas.  The 

terrain is unlike the much more rugged Ouachita Mountains (Ecoregion 36) or the flatter, less dissected 

Mississippi Alluvial Plain (Ecoregion 73). Uplands are underlain by poorly-consolidated, Tertiary- 

through Cretaceous-age, coastal plain deposits and marginal marine sediments (laid down as the Gulf 

of Mexico opened and North Americaôs southern continental margin subsided). Bottomlands and 

terraces are veneered with Quaternary alluvium or windblown silt deposits (loess). Potential natural 

vegetation is oakïhickoryïpine forest on uplands and southern floodplain forest on bottomlands. 

Today, more than 75 percent of Ecoregion 35 remains forested. Extensive commercial loblolly pine 

plantations occur. Lumber and pulpwood production and livestock grazing are major land uses. 

Cropland dominates the drained bottomlands of the Red River. Turbidity and total suspended solid 

concentrations are usually low except in the Red River. Summer flow in many small streams is limited 

or nonexistent but enduring pools may occur. Fish communities typically have a limited proportion of 

sensitive species.  The UWGCP contains six level IV ecoregions; the Tertiary Uplands, the Floodplains 

and Low Terraces, the Pleistocene Fluvial Terraces, the Cretaceous Dissected Uplands, the Red River 

Bottomlands and the Blackland Prairie. 

 The UWGCP ecoregion is located in the southern and western parts of Arkansas 
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encompassing some 8.3 million acres. Forested watersheds provide moderate to better water quality 

in the streams and rivers of this ecoregion. The UWGCP has excellent biodiversity, wildlife habitat, 

soils, and high-growth forests. 

 Habitat fragmentation caused by urban growth and suburban sprawl occurs throughout the 

region. Urban and suburban land uses are increasing, though not as intensely as in other ecoregions. 

Table 5 shows the ownership changes in the UWGCP. 

 

Ownership Class shown as percent 1988 2003 Change 

Public 2.6    3.5 26 

Forest Industry 50.6 45.3 -12 

Non-Industrial Private 46.8 51.1 8 

 

Table 5.  Ownership Changes in the West Gulf Coastal Plain Ecoregion 1988-2003. 

  

 

Currently forest industry owners are selling or have sold lands to the two other sectors making 

private non-industrial landowners the largest ownership class. For decades the forest products 

industry has played a large role in the management of the forests in this ecoregion. Most of the 4.5 million 

acres owned by industry in Arkansas is in this ecoregion where soil is productive and growing seasons 

are long. From a forest products standpoint, this region represents the "bread basket" of Arkansas. 

 Between 1990 and 2000, the population growth rate of this region was 6.1%, reaching a total of 

522,016. The population in 2004 increased only 0.4%, to 524,204. 

 Of the 45 terrestrial habitats in Arkansas, 19 occur in the UWGCP. A summary of the problems 

faced by SGCN in the Upper West Gulf Coastal Plains is presented in Table 6. Each problem has a 

score which is a sum of all Species Priority Scores associated with species for which this problem was 

assigned. A higher score implies a higher quantity of SGCN and/or more greatly imperiled species 

associated with problems listed. 
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Problem faced Score 

Dam 2,172 

Forestry activities 1,726 

Grazing 1,711 

Crop production practices 1,680 

Road construction 1,660 

Urban development 1,164 

Channel alteration 1,113 

Resource extraction 1,112 

Channel maintenance 930 

 

Table 6.  Problems Faced by Species of Greatest Conservation Need in the Upper West Gulf 

Coastal Plain Ecoregion. 

 

3) Ouachita Mountains Ecoregion (including the Arkansas River Valley) 

 

The Ouachita Mountains ecoregion is located in the west central part of Arkansas. The Ouachita 

Mountains are generally comprised of east-west ridges of sandstone, shale and novaculite. However, the 

Arkansas Valley in the northern part of the region becomes transitional to the Ozarks, having erosional flat-

topped mountains as well as the folded ridges characteristic of the southern part of the region.  The wide 

structural valley through which the Arkansas River flows has wide rolling uplands as well as the bottomlands 

and terraces along the Arkansas River.  

Potential natural vegetation is oakïhickoryïpine forest with oak-hickory forest in the bottomlands as well 

as on some ridges and eroded plateaus. Loblolly pine, often in plantations, dominates on intensively managed 

forest industry lands and shortleaf pine on less intensively managed and US Forest Service lands. Pastureland 

and hayland are also common, particularly in the valleys. Cattle and broiler chickens are important farm 

products. 

The assessmentôs Ouachita Mountains Ecoregion (Figure 2) is comprised of two Level III AWAP 

ecoregions: the Ouachita Mountains and the Arkansas Valley.  In turn, each of these is subdivided into several 

Level IV ecoregions. Their characteristics are briefly summarized here. 

Ouachita Mountains Ecoregion (Ecoregion 36) is made up of ridges, hills and valleys formed by the 

erosion of folded and faulted Paleozoic sandstone, shale and novaculite. They are a continuation of the 

Appalachians, formed during the late Paleozoic Era when an ocean closed and continents collided, causing 

marine sediments to be folded, faulted and thrust northward. The Ouachitas are structurally different from the 

Boston Mountains and Ozark Highlands, in that they are more folded and rugged, with pronounced, generally 

east-west trending, ridges. Potential natural vegetation is oakïhickoryïpine forest. Today, loblolly pine dominates  

on intensively managed forest industry lands and shortleaf pine on less intensively managed and US Forest 
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Service lands. Pine plantations are widespread. Pastureland and hayland are also common. Cattle and broiler 

chickens are important farm products. The Ouachita Mountains Ecoregion includes 5 Level IV ecoregions: the 

Athens Plateau, the Central Mountain Ranges, the Central Hills, Ridges and Valleys, the Fourche Mountains 

and the Western Ouachitas. 

The Arkansas River Valley (Ecoregion 37) is a synclinal and alluvial valley lying between the 

Ozark Mountains and the Ouachita Mountains. The Arkansas River Valley is diverse and transitional. It 

generally coincides with the Arkoma Basin, an oil and gas province, which developed as sand and 

mud were deposited in a depression north of the rising Ouachita Mountains during the Mississippian 

and Pennsylvanian eras. It contains plains, hills, floodplains, terraces and scattered mountains. It is 

largely underlain by interbedded Pennsylvanian sandstone, shale and siltstone. Before the 19th 

century, uplands were dominated by a mix of forest, woodland, savanna and prairie.  Floodplains and 

lower terraces were covered by bottomland deciduous forest. Today, less rugged upland areas have 

been cleared for pastureland or hayland. Poultry and livestock farming are important land uses.  It is 

comprised of four Level IV ecoregions, the Scattered High Ridges and Mountains, the Arkansas River 

Floodplain, the Arkansas Valley Hills, and the Arkansas Valley Plains. 

According to the Forest Inventory Analysis of 2003, 74% of the Ouachita Mountains ecoregion is 

forested. The Ouachita Mountains support the world's most extensive native shortleaf pine woodlands. 

Also growing with pine in many places are typical upland hardwood species such as oak and hickory. 

The largest land holding in this ecoregion is the Ouachita National Forest, which is 1.2 million 

acres. Forest ownership of this ecoregion is noted in Figure 6 below. This ecoregion exhibits the most 

stable ownership in all of Arkansas. 

 

Ownership Class shown as percentage 1988 2003 Change 

Public 46.7 46.5 0 

Forest Industry 22 20.6 -7 

Non-Industrial Private 31.2 32.9 5 

 

Table 7.  Ownership Changes in Ouachita Mountains Ecoregion 1988 - 2003 

 

This ecoregion is second only to the Upper West Gulf Coastal Plain ecoregion in terms of timber 

production. Approximately one fourth of all the hardwood harvested and about one third of the pine 

harvested comes from this ecoregion. 

According to the AWAP, of the 45 terrestrial habitats in Arkansas, 22 occur in the Ouachita 

Mountains ecoregion. A summary of the problems faced by SGCN in the Ouachita Mountains is 

presented below. Each problem has a score which is a sum of all Species Priority Scores associated 

with species for which this problem was assigned. A higher score implies a higher quantity of SGCN 

and/or more greatly imperiled species associated with problems listed. 
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Problem faced Score 

Forestry activities 2,142 

Dam 1,718 

Road construction 1,588 

Grazing 1,376 

Resource extraction 1,262 

Crop production practices 1,095 

Urban development 847 

Confined animal operations 668 

Municipal/Industrial point source 600 

Channel alteration 587 

Channel maintenance 424 

Water diversion 420 

Fire suppression 386 

 

Table 8.  Problems faced by Species of Greatest Conservation Need in the Ouachita Mountains 

Ecoregion. 

 

4) Mississippi Alluvial Plain Ecoregion (including Mississippi Valley Loess Plains) 

 

The Mississippi Alluvial Plain (MAP) (Ecoregion 73) is a broad, nearly level, agriculturally-

dominated alluvial plain. It is veneered by Quaternary alluvium, loess, glacial outwash and lacustrine 

deposits. River terraces, swales and levees provide limited relief, but overall, the Mississippi Alluvial 

Plain is flatter than neighboring ecoregions. Clayey, poorly-drained soils are widespread and 

characteristic. Streams and rivers have very low gradients and fine-grained substrates. Many reaches 

have ill-defined stream channels.  This assessment MAP Ecoregion includes two AWAP Level III 

Ecoregions, the Mississippi Alluvial Plain and the Mississippi Valley Loess Plains. 

The MAP provides important habitat for fish and wildlife and includes the largest continuous 

system of wetlands in North America. It is also a major bird migration corridor used in fall and spring 

migrations. Potential natural vegetation is largely southern floodplain forest. The MAP has been widely 

cleared and drained for cultivation.  This reduced wetland habitat and reduced wildlife populations. 

Agricultural runoff containing fertilizers, herbicides, pesticides and livestock waste have degraded 

surficial water quality. Concentrations of total suspended solids, total dissolved solids, total 

phosphorus, ammonia nitrogen, sulfates, turbidity, biological oxygen demand, and fecal coliform are 

high in the rivers, streams and ditches of the MAP. Man-made flood control levees typically flank the 
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Mississippi River and, in effect, separate the river and its adjoining habitat from the remainder of its 

natural hydrologic system.  The levees interfere with sediment transfer within the MAP and have 

reduced available habitat for many species. Between the levees that parallel the Mississippi River is a 

corridor known as the ñbatture landsò.   Batture lands are hydrologically linked to the Mississippi River, 

flood-prone and contain remnant habitat for ñbig riverò species (e.g., pallid sturgeon) as well as 

riverfront plant communities.  They are too narrow to map as a separate level IV ecoregion. The MAP 

in Arkansas contains ten Level IV ecoregions: the Northern Holocene Meander Belts, the Northern 

Pleistocene Valley Trains, the St. Francis Lowlands, the Northern Backswamps, the Grand Prairie, the 

Western Lowlands Holocene Meander Belts, the Western Lowlands Pleistocene Valley Trains, the 

Arkansas/Ouachita River Meander Belt, the Arkansas River Meander Belt, the Arkansas/Ouachita 

River Backswamps and Macon Ridge. 

The Mississippi Valley Loess Plains (Ecoregion 74) is part of the assessmentôs MAP 

Ecoregion.  It extends from Kentucky to Louisiana, usually on the eastern side of the MAP.  It is 

characteristically veneered with windblown silt deposits (loess) and underlain by erosion-prone, 

unconsolidated coastal plain sediments. Ecoregion 74 has hills, ridges and bluffs. Potential natural 

vegetation is primarily oakïhickory forest or oakïhickoryïpine forest and is unlike the southern 

floodplain forests of the MAP (Ecoregion 73). Streams tend to have gentle gradients and silty 

substrates. 

Bottomland hardwood forests are the dominant natural plant community in the (MAP). It is 

maintained by regular floods, including large-scale annual springtime inundation, and localized ponding on 

poorly drained sites. The diversity of forests and other communities characterizing the historic 

landscape provide extraordinary habitat for many species. Over 240 fish species, 45 species of reptiles 

and amphibians, and 37 species of mussels depend on the river and floodplain system found in this 

ecoregion. Also, 50 species of mammals and approximately 60 percent of all bird species in the contiguous 

United States currently use the Mississippi River, its tributaries and/or their associated floodplains. 

This is the only area in Arkansas that showed an increase in public over private ownership from 

1988 to 2003. Most forested blocks have a substantial component of publicly owned land. The Arkansas 

Game and Fish Commission owns 161,859 acres, and the US Fish and Wildlife Service, the US Forest 

Service, and the Arkansas Natural Heritage Commission combined own more than 274,000 acres. The 

forests of Crowley's Ridge, for the most part, are privately owned. Figure 9 below shows recent ownerships 

changes in the Mississippi Alluvial Plain. 

Crowleyôs Ridge, a portion of Ecoregion 74, is a disjunct series of loess-capped hills 

surrounded by the lower, flatter Mississippi Alluvial Plain. Crowleyôs Ridge, with elevations of up to 500 

feet, is of sufficient height to have trapped wind-blown silt during the Pleistocene Epoch. It was formed 

by the aggregation of loess and the subsequent erosion by streams. The loess is subject to vertical 

sloughing when wet, causing landslides. Spring-fed streams and seep areas occur on the lower slopes 

and base where Tertiary sands and gravels, never removed by the Mississippi River, are exposed. 

Soils are generally well-drained.  They are generally more loamy than those found in the surrounding 
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Ecoregion 73. Wooded land and pastureland are common; only limited cropland is found in this area. 

Post oakïblackjack oak forest, southern red oakïwhite oak forest and beechïmaple forest occur. 

Undisturbed ravine vegetation can be rich in mesophytes, such as beech and sugar maple. Oaks still 

dominate most of these mesophytic communities. The forests are usually classified as oakïbeech. 

They are related to the beechïmaple cove forests of the Appalachian Mountains.  Like the 

Appalachian cove forests, tulip poplar dominates early successional communities, at least in the 

southern ridge. In Arkansas, tulip poplar is native only to the Bluff Hills. Shortleaf pine grows on the 

sandier soils of the northern ridge. 

 

Ownership Class shown as percent 1988 2003 Change 

Public 15.3 18.2 16 

Forest Industry 12.7 11.3 -12 

Non-Industrial Private 72 70.4 -2 

 

Table 9. Ownership Changes in Mississippi Alluvial Plain Ecoregion 1988 - 2003 

 

Of the 45 terrestrial habitats in Arkansas, 13 occur in the Mississippi Alluvial Plain ecoregion. A 

summary of the problems faced by SGCN in the Mississippi Alluvial Plain is presented in Table 10. A 

higher score implies a higher quantity of SGCN and/or more greatly imperiled species associated with 

problems listed. 

 

 

Problem faced Score 

Crop production practices 2,248 

Dam 1,587 

Forestry Activities 1,403 

Grazing 1,241 

Channel alteration 1,160 

Resource extraction 1,078 

Channel maintenance 1,020 

Road construction 848 

Water diversion 749 

 

Table 10.  Problems faced by Species of Greatest Conservation Need in the Mississippi Alluvial 

Plain Ecoregion. 
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Public Benefits from Forest Resources 

Arkansas forests provide many ecosystem services. Clean water, scenic beauty, and carbon sequestration, 

for example, are benefits to the public provided, in part, by forests.   Arkansas forests also provide 

economic benefits.  Timber is the third leading forest crop in Arkansas, with payments to landowners of 

$537 million in 2003.  Arkansas forest products industries shipped goods worth $7.4 billion dollars in 2001 

and provided employment for 43,371 workers. The total economic impact of forest industries was $12.4 

billion dollars of output and 97,183 workers in 2001 (Pelkki 2005). 

 

Clean Water 

Water provides many benefits to Arkansasôs residents including safe drinking water, 

recreational places that support outdoor activities such as boating, fishing, hiking, and a diverse range 

of habitats that support a variety of wildlife (AWPG, 2006). Arkansasôs abundant aquatic resources include 

a myriad of streams and standing-water environments ranging from ponds and large natural lakes to 

man-made lakes. Within or along Arkansasôs borders are found 9,740 miles of streams and 453,868 

acres of lakes, with a surface area exceeding 1,100 square miles. 

This brings into focus the watershed protection functions and relationships within forests. Clean 

water is an important resource produced by our forests. Trees and shrubs in watersheds function as 

filters that trap sediments and absorb nutrients carried by water draining over the land (runoff). 

Additionally, streamside vegetation provides shade, maintaining water temperatures at levels 

necessary for certain species of plants and animals. Other important functions include regulation of 

the exchange of nutrients and woody residue between land and water and soil stabilization by the root 

systems of trees and shrubs (AWPG, 2006). 

Silvicultural practices can cause soil and sediment to move into streams. Forestry Best 

Management Practices (BMP's) are important practices that prevent and reduce the amount of 

erosion generated by silviculture. Arkansas forestry BMP's are voluntary and the Arkansas Forestry 

Commission strongly encourages implementation. BMP's were adopted in response to the Clean Water 

Act of 1977 and the Water Quality Act of 1987, which protect and improve the quality of America's 

water. 

 

Jobs and Economic Activity 

The timber industry plays an important role in Arkansasôs economy and is constantly being 

transformed as the south, including Arkansas, becomes a more important player in the provision of the 

nation's supply of timber and timber related products (Walkingstick and others 2001). Table 11 gives  detailed 

information on Economic and Employment Activity related to Arkansasôs Forests. 
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Employment Activity Related to Arkansasôs Forests 

 

Sector Employment 
Annual Payroll Income 
(in millions of dollars) 

Forestry and Logging 5,506 $194 

Wood Products 13,223 $528 

Pulp and Paper 10,881 $758 

Total 29,610 $1,480 

 

Economic Activity Related to Arkansasôs Forests 

 

Sector Number of Facilities 
Value of Industry Shipments 

(in thousands of dollars) 

Wood Manufacturing 49 $3,141,663 

Paper Manufacturing 75 $4,519,187 

Total 124 $7,660,850 

 

Table 11.  Economic and Employment Activity Related to Arkansasôs Forests. 

 

Other job and economic activities related to forests include outdoor recreation. Hunting, 

boating, fishing, camping, hiking, bird watching, and caving are related to forests or benefited by 

forests in some way. According to the 2003 Statewide Comprehensive Outdoor Recreation Plan, 

wildlife-related recreation is a $1 billion industry for Arkansas, enjoyed by half of its adult residents. 

Trends in outdoor recreation suggest trails are becoming more popular, especially those with a smooth, 

hard-finished surface. Recreation on these trails includes walking, hiking, bicycling, and rollerblading.  

Also many trails are accessible to wheelchair users interested in enjoying the outdoors. There has been a 

notable increase in those driving off-highway vehicles to just ride, picnic at favorite locations, or access 

points of interest for scenery and wildlife (SCORP 2003). 

 

Wildlife Habitat and Natural Heritage 

Arkansas is world-renowned for its duck and deer hunting opportunities. Other notable game 

species include turkey, black bear, and elk. For many species, habitat, especially forest habitat, is vital to 

species survival. The Arkansas Game and Fish Commission (AGFC), under the authority of Amendment 35 

of the state constitution provides oversight regarding the regulation and protection of the diversity of all of 

the stateôs wildlife and fisheries resources. Through AGFCôs direct involvement with the other conservation 

agencies, including the Arkansas Forestry Commission, forest wildlife habitat issues are being addressed 

statewide. Through collaborative efforts like this assessment, wildlife habitat needs have been summarized 

by the agencies and will serve as directing management alternatives in future plans around Arkansas. 

Arkansas partners were also instrumental in working with the AGFC in the development of the  
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Arkansas Wildlife Action Plan (AWAP) which provides an assessment of the populations of ñspecies of 

greatest conservation needò (SGCN) as well as the condition of the habitats they are associated with. The 

importance of the AWAP dictated that a later section of this assessment be provided.  The section further 

details the AWAP, its mission and development along with the description of listed SGCN.  The section also 

lists specific forested and woodland habitats and their conditions that jeopardize these identified species. 

Arkansas is also home to numerous federally listed threatened or endangered plant and animal 

species and candidates for listing. Federally listed or candidate species in Arkansas include eleven 

freshwater mussels, six fish, two cave crayfish, one snail, four mammals, one amphibian, four birds one 

insect, and five plants. The majority of these species are either forest-dependent or are aquatic indirectly 

affected by conditions maintained and/or enhanced by forests. 

The Arkansas Natural Heritage Commission is responsible for building, maintaining, and refining 

the Natural Heritage Inventory. The aim of this research is to locate high-quality examples of each type of 

natural community in the state, determine which species of native plants and animals most need habitat 

protection, and where the best habitats for these species are located. Through coordination with other state 

agencies, universities, and resource professionals 11,275 site-specific records of SGCN have been 

cataloged. 

 

Scenic Beauty 

Arkansas offers a variety of experiences ranging from a view from the top of the Ozark and 

Ouachita mountains to the fragrance of the pine forests in the rolling hills of South Arkansasôs Gulf 

Coastal Plain or the Delta flatlands leveled by the Mississippi River. According to the Arkansas 

Department of Tourismôs Impact of Travel on Arkansas Counties 1998, more than 19 million visitors 

spent $3.4 billion and employed almost 48 thousand people which generated more than $586 million in 

payroll. A study conducted in 2001 listed sightseeing as the primary attraction in Arkansas. Favorite 

locations to visit were Petit Jean State Park, DeGray Lake Resort State Park, and Lake Ouachita State 

Park (SCORP, 2003) 

Arkansasôs western highways offer some scenic views. Scenic Highway 7 traverses the north-

south length of the state from Harrison to Louisiana, offering spectacular views ranging from the Ozark 

and Ouachita Mountains to the states oil-boom region. The Boston Mountains Scenic Loop consists of two 

state byways ð U.S. 71 and Interstate 540 ð both provide scenic experiences of the Boston Mountains, 

the highest portion of the Ozarks. Other notable scenic byways are the Mount Magazine Scenic Byway and 

the Talimena Scenic Byway, which cross the states highest and second highest peaks. 

Eastern Arkansas is not without its scenery. The Great River Road journeys through the Delta 

region, passing remnants of the original wetlands and traveling through towns whose histories and 

economies were influenced by the Mississippi River. From Marianna to Helena the route penetrates 

the woodlands of the St. Francis National Forest on Crowleyôs Ridge. 
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Carbon Sequestration 

The level of carbon dioxide (CO2) in the atmosphere is approximately 35% greater than in the 

pre-industrial revolution (Cason et al. 2006). This is alarming, as carbon dioxide contributes to the normal 

functioning of our planet by operating as a greenhouse gas and trapping heat from the sun and 

keeping it from radiating back into space. Too much carbon dioxide, however, is believed to contribute 

to climate change - specifically global warming - which could alter weather patterns and negatively 

affect the worldôs forests (McNulty 2009). The primary man-made source of this greenhouse gas is 

through the burning of fossil fuels such as oil, coal, and natural gas (Cason et al. 2006). 

Forest take up (sequester) carbon dioxide through photosynthesis, storing some carbon as plant 

biomass and releasing some carbon dioxide back into the atmosphere through respiratory processes 

(Goward 2008). Disturbances to forest such as fire, pest infestations, and land use change contribute 

to the release of carbon dioxide into the atmosphere (Depro 2008). Fire, while releasing carbon dioxide, 

can also make a more vigorous forest which may increase the affected forestôs ability to sequester carbon 

dioxide. Disturbance is a characteristic of US forests and affects up to half of US forest land every ten 

years (Birdsey and Lewis 2003). However, silvicultural practices such as reforestation,  afforestation, 

and the management of existing forests have enormous potential for sequestering carbon dioxide 

(Cason et al. 2006). For example, timber harvesting converts standing timber into long lived wood 

products which continue to store carbon beyond the normal life of the tree. Other forest sector activities 

that can contribute to increasing sequestration include agroforestry, forest conservation, wood products 

management, and urban forestry (Birdsey and others 2003). Another important avenue to increase 

carbon sequestration is to reach out to non-industrial private landowners (NIPLO) who do not actively 

manage their forests. According to Butler (2010), the majority of NIPLOôs in Arkansas do not have a 

management plan.  Improving forest management will likely sequester more carbon. 

Public awareness has increased interest in managing forests to sequester carbon to offset human 

influence on the global climate (Woodbury et al. 2006). Currently, forests in the US occupy about 33% 

of the land area (Smith and others 2001), and sequester about 10% of the US emission of carbon dioxide 

from burning fossil fuels (Birdsey and others 2006). The southeast and south-central region (to include 

Arkansas) accounts for 29% of the total forest area and 40% of the timberland area in the conterminous US 

and, in 1996, provided 59% of the US timber harvests (Haynes 2003). 

The prospective role of forestry in helping stabilize atmospheric carbon dioxide depends on 

several factors: harvesting and disturbance rates, expectations of future forest productivity, and the 

ability to deploy technology and forest practices to increase the retention of sequestered carbon dioxide 

(Birdsey and others 2006). Public forests in the contiguous US are comprised of approximately 228 

million acres, which for decades have been managed for multiple uses and ecosystem services 

including timber, range, wildlife habitat, watershed protection, recreation, and visual amenities (Depro 

2008). Carbon sequestration could potentially be an addition to public land management philosophies. 

Also, emerging markets for carbon offsets have created new opportunities to finance afforestation of 

agricultural land (Shoch and others 2009). On other private lands, carbon sequestration is a byproduct 
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of owning forest, but is not likely to be the main goal of land ownership (Birdsey and others 2006), 

unless emerging markets make carbon storage economically attractive. 

Atmospheric carbon dioxide is increasing at a rate that makes forestry practices alone an 

inadequate means of stabilization, but forests have significant potential for emission mitigation (Cason et 

al. 2006). Ongoing research is needed to measure and account for carbon sequestration in forest 

(Birdsey and others 2006). Also, further research to better understand the terrestrial carbon cycle and 

how it may be affected by land use practices should improve the incentive for landowners to practice 

forestry (Cason et al. 2006). 
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Arkansasôs Wildlife Action Plan 

 

Introduction 

 

 Arkansas constructed its Comprehensive Wildlife Conservation Strategy (CWCS) with key 

partners who served on the Steering Committee from the beginning. Aiding the AGFC were The 

Nature Conservancy, Audubon Arkansas, US Fish and Wildlife Service, US Forest Service and 

Arkansas Natural Heritage Commission. As the work on the CWCS progressed, additional members 

joined: The Arkansas Academy of Science, the Cooperative Extension Service and USDA Natural 

Resources Conservation Service. 

 

 Through numerous meetings during the development phases, the Steering Committeeôs role 

was to make key decisions to direct the cooperative effort that forms the structure of the CWCS. 

This first iteration of the CWCS is only the most visible result of our multi-year planning efforts. Of even 

greater value are the inter-agency and organizational networks and communication bridges that were 

formed and strengthened through this effort. The ultimate test of the CWCS will be measured through 

the success of its implementation and the strengthening of collaborative efforts and partnerships. 

 

Guiding Principles 

 

 From the outset, Arkansasôs CWCS teams chose to focus on developing a living planning tool, 

rather than a static funding document, that could be useful to professional partners, citizen 

conservationists and land managers. At the core of Arkansasôs plan are teams of scientists who have 

populated a database which stores and links information and makes possible the calculation of 

priorities. The result is a database that can be readily updated as data gaps are filled and conservation 

actions are accomplished. With every update, the status of species of greatest conservation need and 

the relationships between species, habitats and conservation actions can be reexamined in an efficient 

manner that will demonstrate progress over time. Science-based decision making relies on making 

accurate information accessible and usable. In Arkansas, scientific teams, the general public, nonprofit 

groups, government agencies and land managers will rely on database-managed priorities 

communicated online at www.wildlifearkansas.com. 

 

 Congress identified eight required elements to be addressed in these wildlife conservation 

plans. Further, the plan must identify and be focused on the ñspecies in greatest need of conservation,ò 

(SGCN) yet address the ñfull array of wildlifeò and wildlife-related issues. They must provide while 

making use of: 

(1) Information on the distribution and abundance of species of wildlife, including low and declining 

populations as the state fish and wildlife agency deems appropriate, that indicate the diversity  
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and health of the Stateôs wildlife; and, 

(2) Descriptions of locations and relative condition of key habitats and community types essential to 

conservation of species identified in (1); and, 

(3) Descriptions of problems which may adversely affect species identified in (1) or their habitats, and 

priority research and survey efforts needed to identify factors which may assist in restoration and 

improved conservation of these species and habitats; and, 

(4) Descriptions of conservation actions proposed to conserve the identified species and habitats and 

priorities for implementing such actions; and, 

(5) Proposed plans for monitoring species identified in (1) and their habitats, for monitoring the 

effectiveness of the conservation actions proposed in (4), and for adapting these conservation actions 

to respond appropriately to new information or changing conditions; and, 

(6) Descriptions of procedures to review the plan at intervals not to exceed ten years; and, 

(7) Plans for coordinating the development, implementation, review, and revision of the plan with 

Federal, State, and local agencies and Indian tribes that manage significant land and water areas 

within the State or administer programs that significantly affect the conservation of identified species 

and habitats. 

(8) Congress also affirmed through this legislation, that broad public participation is an essential 

element of developing and implementing these plans, the projects that are carried out while these 

plans are developed, and the Species in Greatest Need of Conservation that Congress has indicated 

such programs and projects are intended to emphasize. 

 

 The AWAP has addressed each of these elements in a definitive manner through text, 

appendices and reports.  The volume of data and recommendations for SGCN in Arkansasôs Plan 

prohibits the inclusion of much of the information in this document.  It is the aim of this section on the 

AWAP to highlight the various forested and woodland habitat types throughout Arkansas providing 

examples of optimal and suitable conditions for those species which occur while lending conservation 

actions required to obtain the desired habitat conditions.  For the complete version of the plan and 

supportive materials go to the website:  www.wildlifearkansas.com 

 

 State Wildlife Grants support activities promoting the betterment of Arkansasôs designated 

SGCN. Because there is much more to do to conserve SGCN than can be funded in a given year, 

Arkansas developed a science-based prioritization process to make the most efficient use of available 

funds. The process relies on a database framework for organizing, analyzing, storing and retrieving 

data. Each step in the process receives expert input from the AWAPôs partners and stakeholders. 

Projects funded by State Wildlife Grants each year are chosen from a list of implementation needs that 

are generated from the database, coarse-filtered by Science Teams, then fine-filtered by the Steering 

Committee and the Implementation Team. 
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 Given the current limits to available resources, doing our best for SGCN means that funds 

must be targeted with an eye to optimizing results. The process will rely on the database framework 

and it will rely on input from biologists, landowners, scientific teams, the general public, researchers, 

nonprofits, and the many partners whose involvement has contributed so much. 

 

Monitoring 

 

 Monitoring and adaptive management are key elements of the conservation effort. Agencies 

and partners cannot afford to undertake large scale habitat protection, restoration or enhancement 

endeavors, only to discover after years of management that actions were ineffective or even 

counterproductive. Monitoring helps evaluate: 

Å assumptions made in species-habitat models and decision support tools; 

Å habitat responses to conservation actions; 

Å population responses to conservation actions; and 

Å progress toward habitat and population objectives. 

 

 New information generated from research and monitoring only becomes useful if it influences 

future conservation decisions and actions. These benefits are most pronounced when the elements 

are iterative and ongoing rather, than static or episodic. Thus, habitat conservation strategies are most 

appropriately viewed as living strategies that are continually developing in response to targeted 

research and monitoring results. A continuous feedback loop is part of effective implementation. 

Successful application will depend upon sharing information and incorporating it into the overall body 

of knowledge held by the CWCS. 

 

Listing SGCN 

 

 The CWCS Species Team created a list of species of greatest conservation need for 

Arkansas. Existing data from agencies and partners was cross-referenced with expert opinion. Some 

species were chosen for inclusion on the list because they are rare, some because their populations 

are declining significantly or, in some cases, because they are thought to be rare or declining but 

uncertainties exist regarding their taxonomic, life history or conservation status. Arkansasôs wildlife face 

many problems and challenges, including the advance of exotic plant and animal species, as well as 

the fragmenting and destruction of their habitats. The aim of the list is to represent broadly the taxa of 

Arkansas so that the overall health of ecosystems at a landscape level can be addressed and 

effectively managed. 

 

 Inclusion on the list of SGCN does not confer any special or regulatory status like federal listing 

as an endangered or threatened species does. The identification of  SGCN is part of a process to 
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identify species and groups of species that will be the focus of programs and projects supported by 

federal funding under the State Wildlife Grant program and others. Federally-listed species that occur 

in Arkansas are included on the list of SGCN and addressed by this strategy. However, such species 

are eligible for funding by sources other than State Wildlife Grants. 

  

 The CWCS Species Team assembled a list of potential species from the existing lists of rare, 

declining or imperiled fauna kept by the AGFC and the Arkansas Natural Heritage Commission. The 

AGFC list includes Partners-In-Flight priority bird species. These were combined to produce a draft list 

of species of greatest conservation need. 

  

 The CWCS Species team considered all native amphibians, birds, fish, mammals and reptiles 

for inclusion on the list. Vegetation is specifically excluded from funding. Of the invertebrates, al l native 

crayfish and mussels were considered for the list. Only representative insects and other invertebrates 

were considered because the team was concerned that the numbers of these species, many with 

poorly known conservation status, could overwhelm the list. 

 

Strategic Approach to Prioritization and Implementation 

 

 The Arkansas Wildlife Action Planning teams developed a comprehensive strategic approach 

for addressing and prioritizing SGCN using multiple implementation needs for assembling information 

 

Implementation Step 1. As described in the AWAP, the Science Teams (Taxa Association Teams and 

Habitat Teams) populated the CWCS database with information on 369 ñspecies of greatest 

conservation needò ranked by species priority score. The teams linked species to ecoregion, ecobasin 

and habitats and weighted the relative importance of those relationships. The spatial relationships 

between ecoregion, ecobasins and habitats were then mapped. For each species, Science Teams 

described problems faced, threats and sources; and data gaps; then recommended conservation 

actions and monitoring strategies to abate these problems. 

 

Implementation Step 2. The purpose of Step 2 is to use the information gathered and prioritized in Step 

1 to promote efficient and scientific evaluation and to prioritize the allocation of resources. Arkansas 

uses a systematic approach to ranking implementation needs and these needs are categorized into 

three groups: 

Å Data Gaps: surveying or determining basic research needs identified during the planning 

process as requiring attention before further action can be taken. Examples are additional 

biological information needed for understanding life histories, population ecology or distribution 

of SGCN prior to developing a conservation action. 
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Å Conservation Actions: the protection, management and restoration activities that directly affect 

SGCN, often at the habitat management level. These are called for in the CWCS. 

Å Monitoring Needs: Measuring how SGCN and habitats change over time. Of particular interest 

are those changes affected by the implementation of conservation actions. Monitoring drives 

the adaptive management process, guiding improvements in procedure along with the 

identification and prioritization of additional data gaps and conservation actions. 

 

Implementation Step 3. Each team will develop a ten-year implementation instrument to be used as a 

coarse-scale tool to help teams sort priorities and facilitate the creation of subsequent finer-scale 

priority action lists. 

 

Implementation Step 4. Every two years, the continuously-updated CWCS database will provide 

Science Teams with an updated version of the following lists within each area of expertise: 

 

¶ Ranked list of Data Gaps 

¶ Ranked list of Conservation Actions 

¶ Ranked list of Monitoring needs 

 

After comparing the ranked lists with the existing ten-year implementation plan, and taking into account 

new information that warrants consideration, each team will identify a top ten in each category.  

 

Implementation Step 5. Each year, the Steering Committee reviews the Hot Lists provided from each 

Science Team. At this time, the Steering Committee considers any new information or opportunities to 

develop a set of Annual Action Items 

 

Implementation Step 6. With this list of needs selected, the State Wildlife Action Plan Coordinator will 

issue a Request for Pre-proposals, i.e. project descriptions including preliminary budgets, non-federal 

funding match opportunities and monitoring elements. Pre-proposals should address the 

implementation priorities selected by the Steering Committee. 

 

Implementation Step 7. Each January, the Implementation Team will select from the pre-proposals that 

were solicited in Implementation Step 6. After the projects are selected, the budget will be presented to 

the Commission Budget Committee for review and approval. Those projects that make the final cut will 

have agreements and contracts drawn up. The projects will be submitted to the U. S. Fish and Wildlife 

Service for approval. 

 

Implementation Step 8. Monitoring is essential to making effective management decisions and 

evaluating the outcomes of those decisions. Arkansas is approaching the challenge of developing  
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quality performance measures by participating in the Natural Resource Monitoring Partnership 

(http://www.nbii.gov/portal/server.pt/community/nbii_partners/413) This is a collaborative effort of the 

natural resource management community to improve monitoring efforts. 

 

Implementation Step 9. The steps of the implementation process incorporate consistency in managing 

changing priorities from 2006 to 2015. CWCS teams and the Wildlife Action Plan staff will continually 

update the CWCS database and communicate priorities with partners and stakeholders. The AGFC 

commits to working with partners in completing a comprehensive review and revision of the CWCS 

process and the AWAP by October 1, 2015. 

 

 The AWAP and the associated needs of SGCN were assembled from this comprehensive 

evaluation of the stateôs terrestrial and aquatic habitats and through collaboration with specialists in the 

area of species providing the needed connections to suitable habitat types.  It is our intent to focus 

upon actions that foster suitable habitat conditions for the given guild of SGCNs that inhabit each type.  

 

 Currently, implementation of conservation strategies is taking place through partnership in the 

development of terrestrial and aquatic management plans and prescriptions on most public lands in 

Arkansas.  It is also the intent of the members of the steering committee and agencies and 

organizations involved with delivery of conservation actions to also propose management 

recommendations to private landowners throughout the state involved in various technical assistance 

programs. 

 

Threats 

 

 Although the important forested and woodland habitat types identified in the AWAP are 

susceptible to many current threats identified elsewhere in the Assessment like parcelization, 

urbanization and invasive and exotic invasions, their overall sustainability is also threatened from the 

removal of ecological processes that provide function. If part of the ecological ingredient is absent from 

the landscape, whether fire, floods, or migration, sustainable conditions cannot be maintained for the 

populations of SGCN under this plan. Most of these terrestrial wooded habitat types identified in the 

plan have been subject to periodic disturbance through centuries by both natural as well as 

anthropogenic processes.  Those forest and woodland types in upland locations throughout Arkansas 

have been subject to periodic fires, windstorms and ice as the ecological forces that sustained quality 

habitat conditions for the listed species.  The bottomland areas were affected by flooding regimes and 

fluctuations in moisture that managed the types of forest communities present.  Although current 

changes in land use, invasions by noxious plant species and increased urbanization are very real 

threats, wise management of Arkansasôs forests and woodlands is crucial to their sustainability and the 

associated species through time. 
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 Additionally, there are threats to habitat types from invasive animal species. For example, 

illegal feral hog stocking in many areas of Arkansas have created severe competition for food to native 

species.  Feral hogs have also been associated with excessive damage to terrestrial habitats. As a 

result, eradication of feral hogs on public property is becoming more of a management focus. 

 

 Global climate change research has provided predictions regarding potential changes in 

species compositions of flora and fauna and that more southern latitude conditions could be 

experienced in Arkansas in the future. Although solutions to global climate change must be continental 

and sub-regional in scale, offsetting efforts rely upon reducing carbon footprints at the state level. The 

recent report from the Arkansas Governorôs Commission on Global Warming recommendations 

(www.arclimatechange.us) has outlined many ways our state can make reduction in greenhouse gas 

(GHG) emissions as well as ways to increase carbon sequestration statewide. In forested landscapes, 

from which Arkansas is fortunate to have more than 50% cover, the retention of atmospheric carbon 

can be greatly increased through the proper management of these resources. As closed canopy 

forests are thinned to more healthy and ecological conditions, tree growth is increased along with the 

sequestration of carbon. Additionally as stated above, fire management through the proper use of 

prescribed burning is also beneficial in ultimately reducing GHG emissions by reducing the threat of 

stand-replacement wildfires, as well as reducing forest fuels thereby allowing more herbaceous cover 

on the forest floor. It is therefore through conservation actions proposed in the AWAP that will best 

assist in our stateôs contribution towards offsetting global warming. 

 

Conservation Actions 

 

 In order to address conservation actions contained within the AWAP and incorporate them into 

this forest assessment, data was obtained from the plan regarding both problems faced and 

management needed for many of the priority terrestrial SGCN as well as data from the forested and 

woodland habitat reports concerning indicators of condition. The primary conservation action that 

covers over 80% of the terrestrial communities involves implementing some type of disturbance and 

less upon strict protection. A vast majority of the upland terrestrial habitat types are fire dependent 

plant communities (forests, woodlands, glades) and historically were managed by both natural and 

cultural fires. It was the more consistent human-set fires by previous inhabitants that served to manage 

the native vegetative landscapes and the associated fauna. This disturbance along with the use of 

wood and forest thinning maintained these communities in more open conditions allowing a two-tiered 

ecosystem of overstory trees and a diversity of herbaceous plants underneath.  Most of the SGCN in 

Arkansasôs uplands are dependent upon the conditions brought about by periodic fires and efforts are  

being made to increase prescribed burning on these landscapes. 
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 In the lower, more mesic communities dominated by bottomland hardwoods, the natural 

disturbances were flood, windthrow from storms and hydrologic changes. The perpetuation of the 

species composition of these historic forest ecosystems require wise forest management that takes 

into account the incredible diversity of biota these forests contain. With canopies dominated by shade-

intolerant tree species (primarily oak) sustainability is dependent upon reducing canopy closure and 

controlling invasive woody species in the understory. The management of these systems for diverse 

wildlife species is best contained in the Lower Mississippi Valley Joint Venture document, Restoration, 

Management, and Monitoring of Forest Resources in the Mississippi Alluvial Valley: Recommendations 

for Enhancing Wildlife Habitat (aka. Desired Forest Conditions). 

 

The AWAP differentiated between broader categories of conservation actions as defined in the table 

below: 

 

Habitat Restoration/ Involves the improvement or restoration of habitat or Improvement

 habitat components 

Habitat Protection Involves the protection of existing habitat or habitat components 

Fire Management Management of fire regime 

Land Acquisition Purchase of land or conservation easements critical to species of 

 concern 

Population Management Direct manipulation of populations of species of concern, including 

 restocking, harvest management, and translocation efforts 

Threat Abatement Mitigation of an existing threat, such as predation, pollution, or 

 competing species 

Data Gap Not enough information is known at this time to formulate 

 conservation actions 

Public Relations/ Public outreach and education involving species of concern or Education

 key habitats 

Other Other conservation actions not covered by these categories 

 

Provided in Appendix D are 28 terrestrial forest and woodland habitat reports from the 45 terrestrial 

habitats identified in the AWAP. The decision to not include the aquatic portions of the AWAP in this 
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forest assessment was simply based upon limited space for the necessary volume and complexity of 

addressing aquatic species, ecobasins and habitats.    Refer to the AWAP website for listed aquatic 

information (www.wildlifearkansas.com).  However, the terrestrial reports do take into account riparian 

conservation actions that safeguard water quality and stream bank protection. Also, all management 

actions incorporated in the forest assessment carry with them the expectation of being conducted 

within the stateôs BMPs. The terrestrial habitat reports included provided a brief description; examples 

of the SGCN listed under each habitat type from the action plan; what ecoregions each habitat occurs; 

problems faced by SGCN; and conservation actions required for abating threats. 

 

http://www.wildlifearkansas.com/
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Threats to Forest Resources 

Threats to Arkansasôs forests include fragmentation, parcelization, urbanization, insects, 

diseases, non-native plants, wildfire, and climate change. Addressing these threats now could save or 

at least minimize the effect they have on the states forest resources in the future. 

Fragmentation, parcelization, and urbanization are interrelated and all lead to conversion to non-forest 

uses. 

 

Fragmentation, Parcelization, and Urbanization 

Forest fragmentation is the breaking up of large, continuous forested areas into smaller, more 

isolated patches (Meneguzzo and others 2009). Local fragmentation effects are dependent on 

circumstances, but any discontinuity in forest cover can potentially influence ecological processes over 

most of the forest (Ritters and others 2002). Effects of forest fragmentation include the introduction of 

barriers to the movement of native animal (Harris 1998) and plant species, degradation of native 

habitats (Belisle and others 2001; Burke 2000; Cam and others 2000; Herrmann and others 2005; 

Rosenburg and others 2003), degradation of water quality
9
, and the introduction of non-native plant and 

animal species (Harris 1988). Barriers to the movement of plant species typically result from forest 

fragmentation as non forest uses override and exclude regeneration of forest species out of 

forested areas. Wildlife movement is affected as forest patches typically have no corridors linking 

other patches which impede wildlife movement due to cover. Water quality is impaired as there is a 

reduction in the filter area before water is introduced into waterways, increasing flow which increases 

sedimentation and turbidity. The potential for non-native plant and animal species introductions 

increase as changes in light, wind, and moisture microclimates occur along with the disturbance that 

created the fragment in the forest (Belisle and others 2001). 

Parcelization is the division of large forested tracts into smaller parcels, which are in greater 

danger of conversion to non-forest uses. A factor driving parcelization is urban out-migration. 

Increases in real incomes cause increased demand for larger homes and home sites which use more 

forestland to house fewer people. Also, land is cheaper in more rural areas furthering the reduction of 

continuous forested landscapes. 

Urbanization is the process of increasing urban development to include the loss of forest land 

to developed land uses (Riemann and others 2009). Urban development is typically more scattered 

than other land uses, and most of the increase in urban land comes at the expense of forestland (Harris 

1988; Riemann and others 2008). Forested land is more valuable for development than for growing timber 

(LaGro and others 1992). As more and more people live in and closer to the wildland-urban interface it 

becomes a political arena where people of different values for the forest interact (Lubka 1982). This 

can result in vocal opposition to traditional forest management practices (Vaux 1982). Timber 

management is sharply curtailed in areas prone to urbanization and as land on the urban fringe is converted 
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to urban uses, the nontimber amenity value of remaining forestland increases, resulting in less timber 

management (Shands 1991). Many researchers and natural resource professionals agree that 

increasing development and other human influence on forested landscapes harms forest ecosystems 

(Riemann and others 2008). Urbanization decreases water quality. Urbanization typically brings with it 

impervious surfaces which increase runoff and add, rather than filter, pollutants to streams (Barlow and 

others 1998). 

 

Native and Non-native plants and insects 

Non-native invasive plants, insects, and diseases are serious potential threats that are priority 

areas of concern. Native vegetation has no natural defenses for non-native threats and as such are 

completely vulnerable. Initial infestations, if not diagnosed quickly, have the potential to cause 

enormous damage. Natural resource personnel and the public in general must be informed of probable 

threats and identification of those threats, so early detection is possible and eradication cheaper and 

possibly more effective. Current knowledge suggests the major threats from non-natives are 

cogongrass, gypsy moth, emerald ash borer, and Asian longhorned beetle.  Additionally, southern pine 

beetle is a native insect that is a major threat in south Arkansas. 

 

Cogongrass 

Cogongrass is an invasive grass species and Federally listed noxious weed that is widely regarded 

as the worst invasive threat in the Southern US States where cogongrass is present include Alabama, 

Georgia, Louisiana, Mississippi, South Carolina, and Texas. Entry into Arkansas, North Carolina, and 

Tennessee is imminent (Miller 2007a). It was inadvertently introduced as a packing material in a shipment 

from Japan to Mobile, Alabama in 1912 (Tabor 1949; Tabor 1952; Dickens 1974). It was also been 

introduced as forage, and later deemed unacceptable, in Mississippi, Florida, Alabama, and Texas in 

1921 (Hubbard 1944; Dickens and Moore 1974). It was not acceptable as forage because of poor 

nitrogen content, poor digestibility, and accumulation of silica in the mature leaf tissue (MacDonald 

2007). 

Cogongrass spreads by both rhizomes (root like structures) and seed. Windblown seed can 

move several miles and seed and rhizomes can move even farther when contaminated soil is present on 

equipment, mulch, and fill materials (Moorhead and others 2007). It can produce more than 3,000 seeds 

per plant which can move long distances, but generally movement is limited to 15 meters (MacDonald 2007). 

Flowering time, in the US, is generally in the late winter/early spring (Shilling and others 1997; Willard 

1988); but disturbances such as burning, mowing, grazing, frost, or the addition of nitrogen can also 

stimulate flowering (Holm and others 1977; Soerjani 1970; Sajise 1972). 

Establishment is favored in areas of limited competition such as disturbed sites (Dozier and 

others 1998). Therefore, natural disasters (hurricanes) and human disturbance (logging, road 

construction, etc.) will create suitable areas for cogongrass establishment. It also persists through 

adaptation to poor soils and drought and the ability to withstand and thrive in a fire-based ecosystem 
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(Hubbard 1944; Holm and others 1977; Dozier and others 1998; Brook 1989). Fires from cogongrass 

are typically 15 to 20% hotter and more intense than fires in pine-based ecosystems found in the 

Southern US (MacDonald 2007). This kills most above ground vegetation and limits natural 

secondary succession (Eussen and Wirjahardja 1973; Seavoy 1975; Eussen 1980; Lippencott 2000). 

Once established, congongrass out-competes native vegetation. It forms large solid stands with low 

species diversity and low species richness (MacDonald 2007). Figure 5 shows known infestations as of 

April 2009. 

 

Cogongrass DistributionðSouthern U.S. 

 

 

Figure 4.  County Level Infestations of Cogongrass. April 2009. EDDMapsðBugwood Network. 

 

Cogongrass will continue to spread and suppress or eliminate natural ecosystems unless 

concerted programs are created to contain and combat it. Eradication of this invasive species is 

necessary, but federal programs and responsible agencies are under-funded to effectively aid in the 

process (Miller 2007b). Steps to effectively combat congongrass include education, making political 

arenas aware of the threat and gaining their support, stopping vectors of spread, and improving or 

creating cooperative networks among regional, state, multi-county and county levels (Miller 2007; 

Johnson 2007).
 

 Natural resource professionals, as well as the public, across the southern region must be  

educated on the identification, biology, and threat to natural resources cogongrass poses. Early

detection and treatment of new infested sites is crucial to the containment of this noxious weed. Political 

support will make available grants to contain and eradicate congongrass to individuals and entities who 
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may otherwise be unable to effectively combat it. Also, the creation of cooperative networks among 

regional, state, multi-county, and county levels will provide much needed technical support through 

information sharing to areas with new cogongrass infestations needing to combat it. 

 

Emerald Ash Borer 

Emerald Ash Borer was first discovered in Detroit, Michigan and neighboring Ontario, Canada 

in June 2002. This beetle is identified as the causal agent of widespread ash tree decline and mortality 

in the Detroit metropolitan area (USDA APHIS 2008). This native to Asia has since become one of the 

most devastating forest pests in the United States (McCollough 2008). It is responsible for the death or 

decline of tens of millions of ash trees in thirteen states including Illinois, Indiana, Kentucky, Minnesota, 

Michigan, Ohio, Pennsylvania, Maryland, Missouri, Virginia, West Virginia, New York, and Wisconsin 

(USDA Program Aid 769). 

The emerald ash borer probably arrived in North America hidden in wood packing materials used 

to ship consumer goods, auto parts, and other such products. The scientific community believes the 

beetle may have been present for 12 years before being detected (USDA Program Aid 769). Larvae from 

the beetle feed on the tissue between the bark and the sapwood which disrupts the transport of nutrients 

and water in the tree, eventually causing branches an the entire tree to die (USDA 2008). There are about 

60 species of ash worldwide, including 16 in North America, all of which are at risk of infestation (Haack 

et al 2002). 

Trees outside of its normal range in China and southeast Asia are particularly vulnerable as 

emerald ash borers do not have natural population controls such as parasites, predators, or diseases and 

trees have not had time to adapt and develop effective defenses against them. This non-native pest 

poses an enormous threat to our urban and rural forests because it kills stressed and healthy trees 

(USDA APHIS 2008). Ash is an important timber species and landscape tree, which also provides food 

for wildlife (Haack et al 2002). Ash is also vital to natural forest succession as it is one of the few species 

that will out-compete weeds that prevent most other tree species from becoming established. They are also 

very desirable for urban tree planting as they grow well under difficult conditions (USDA APHIS 2008). 

Artificial (human assisted) spread of the Emerald Ash Borer is accomplished through the 

movement of common ash tree products such as firewood, nursery stock, green lumber, branches, logs, 

and chips (USDA Program Aid 769). In order to effectively stop the spread of infested wood the USDA 

quarantines areas where Emerald Ash Borer is known to exist. Other strategies to manage the pest 

include using detection traps and public awareness campaigns such as ñDonôt Move 

Firewoodò, as firewood movement is a primary method of spread (USDA APHIS 2008). Figure 6 

shows know infestation sites for the emerald ash borer. 
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Figure 5.  Known Infestation Sites of the Emerald Ash Borer 

 

Asian longhorned beetle 

The Asian longhorned beetle was first discovered in the US in New York City in 1996 

(Sawyer 2007). The beetle is endemic to China and North Korea and was most likely introduced through 

wood shipping crates packed from China (Moltzan 2002); as most colonization events have occurred near 

an importer of goods from Asia (Sawyer 2007). It has now been found in the urban forests of Long 

Island, Chicago, New Jersey, and Toronto (Roden et al. 2008). 

In its native environment, the Asian longhorned beetle attacks 24 species of living 

hardwoods (Roden et al. 2008). In the United States it primarily feeds on maple species, but has been 

found on horse chestnut, chinaberry, mulberry, poplar, cherry, pear, locust, willow, elm, birch, ash and 

citrus (USDA 2001). A complete list of host trees in the United States is yet to be determined 

(USDA 2008). The beetle has one generation per year, which usually stays on the trees from which 

they emerge or they may disperse for short distances to a new host to feed and reproduce. The 
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larvae feed under the bark of a tree, then bore deep into the wood; adults emerge from the tree by boring 

a tunnel in the wood and emerging from a round exit hole in the tree (Haack 2003). Early detection is 

difficult because the exit hole is generally high in the tree were it is easily overlooked (Moltzan 2002). One 

positive finding is that in areas with abundant host trees the beetle does not spread rapidly. The 

population, instead, multiplies steadily in a number of trees for a number of years, then expands rapidly 

as the condition of the host tree deteriorates. 

The primary damage caused by the larvae of Asian longhorned beetle is the main stem and 

branches of trees are girdled (Cavey and others 1998). If repeated attacks occur, the crown will 

dieback and the tree will eventually die (Moltzan 2002). The only effective means to eliminate the beetle 

is to remove infested trees and destroy them by chipping and burning them (USDA 2008). Damage from 

infestations in New York and Illinois resulted in over $80 million in removal costs to State and Federal 

governments. The beetle has the potential to damage trees nationwide, adversely affecting lumber, maple 

syrup, nursery, commercial fruit, and tourism industries and accumulating over $650 billion in losses 

(Moltzan 2002). 

A federal quarantine was implemented by the US Department of Agriculture, Animal and Plant 

Health Inspection Service (APHIS) in March 1997. It regulates the artificial movement of host material that 

could contain life stages of the Asian longhorned beetle (Haack 2003). APHIS is also working with 

Chinese authorities to prevent future infestations of the beetle including restrictions on softwood packing 

material from China and the imposition of treatment requirements for these materials before they 

arrive in the United States (Moltzan 2002). 

 

Gypsy Moth 

There are two species of gypsy moths, the European Gypsy Moth (Lymnatria dispar) and the Asian 

Gypsy Moth (Lymantria dispar dispar), both of which have been introduced to the United States. The 

Asian Gypsy Moth has been found in Washington and California. Eradication efforts in Washington have 

proved successful and eradication efforts are currently being employed in California (USDA AHPIS). 

This discussion will focus on the European Gypsy Moth as it poses a much more immediate threat to 

the state of Arkansas. 

The gypsy moth, Lymantria dispar, was originally introduced to North American in 1868 or 1869, 

near Boston, Massachusetts (Liebhold et al 2004). Egg clusters of the moth were brought from France by 

amateur entomologist Etienne Leopold Trouvelot. It is believed he was conducting laboratory experiments to 

evaluate the gypsy moth as an alternative to the native silkworm, Antheraea polyphemus (Tobin et al. 

2007). It is unclear how the moth escaped his laboratory, but the infestation of the local area was first 

noticed by residents around 1880 (Leibhold and Tobin 2006). Efforts to eradicate the species began 

immediately but by 1900 it was clear the efforts had failed and the species was permanently established 

in North America (Liebhold 2003). 

The gypsy moth has over 300 species of deciduous and coniferous hosts (Elkinton and 

Leibhold 1990). The host species for gypsy moth caterpillars are oaks, but apple, sweetgum, 
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basswood, gray and white birch, poplar, willow, and many other trees serve as hosts. Older larvae feed 

on pines, hemlock, spruces and southern white cedar (Pest Alert 2001). Natural forms of dispersal 

include adult male flight and ballooning early instars (Whitmire and Tobin, 2006). Without intervention, the 

gypsy moth has historically spread approximately 13 miles per year (Pest Alert 2001). The movement 

beyond infested zones is largely thought to be the result of inadvertent transportation of life stages by 

humans (Schawlbe 1981; Mason and McManus 1981; Liebhold et al. 1992). Current range of the gypsy 

moth includes the entire Northeastern United States and portions of Virginia, West Virginia, North 

Carolina, Ohio, and Michigan (Leibhold and others 1992, 1997). Since 1924, over 34.6 million hectares 

of forest in the US have been partially or completely defoliated by the gypsy moth (Gypsy Moth Digest 

2004). 

The first Federal quarantine against the gypsy moth was enacted in 1912 (Weber 1930). 

Despite efforts by federal and state agencies the moth has continued to spread since that time 

(Liebhold et al. 1992). In 2000, Congress funded the Slow the Spread (STS) Program which is 

dedicated entirely to the gypsy moth. STS cost $76.35 million from 2000 to 2007, but reduced 

spread by 70% to 3 miles per year (STS 2008). A conservative total net present value (after 

subtracting costs) of the STS program for 2007 over a 20 year span is estimated to be between $184 and 

$348 million (STS 2009). 

 

Southern Pine Beetle 

The southern pine beetle (Dendroctonus frontalis) is one of pineôs most destructive insect 

enemies in the Southern United States (Thatcher and Barry 1982). In pre-settlement forests, the 

southern pine beetle (SPB) was responsible for periodic perturbations that maintained uneven-aged 

forests and a diversity of plant species. These outbreaks were beneficial events in the normal  

functioning southern pine beetle ecosystems (Nebeker 2004). Although all southern pines may  

serve as hosts for SPB, loblolly pine (Pinus taeda) and shortleaf pine (Pinus echinata) are 

considered the most susceptible (Thatcher and Barry 1982, Clark and Nowak 2008).  SPB is now 

considered a pest due to the economic value placed on pine and because intensive management of 

pine forests has caused beetle populations to interfere with management objectives (Nebeker 2003). 

In the South, adults emerge and begin to attack uninfested trees in early spring. Depending 

on latitude and elevation, there may be upwards of three to seven generations per year. Under ideal  

conditions the number of beetles may increase tenfold in a single generation causing sparse  

populations to reach epidemic proportions within a summer (Thatcher and Barry 1982). Forester and 

entomologists have long relied on ground observations, aerial surveys, and aerial photography to  

locate infestations. Global positioning systems (GPS) have increased the efficiency with which SPB 

spots can be located on the ground (Nebeker 2004). Once located the primary objectives of 

suppression are to reduce beetle populations to a low level as rapidly as possible (Thatcher and Barry 

1982). 

Forest health managers and forest health specialists commonly believe that the most 
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effective method of managing SPBs is through preventing outbreak populations through creating 

conditions which lessen outbreaks when they do occur (Thatcher et al. 1980, Belanger et al. 1993, Clarke 

2003). Prevention principles include matching tree species to the right site; controlling stand density; 

promptly salvaging lightning-struck, logging damaged, diseased, and high risk trees; planting trees only in 

their natural range; minimizing site and stand disturbances; and harvesting all mature trees at or near 

rotation age (Nebeker and Hedden 1984). 

 

Wildfire 

Fire was a regular part of the landscape of Arkansas during pre-settlement times. Native Americans 

and early European settlers frequently used fire to protect themselves from wildfire, improve wildlife 

habitat, and clear land for cultivation. The vegetation in some parts of the state are even adapted to fire, 

with many species requiring fire for regeneration. A basic premise of fire ecology is that wildland fire is 

not necessarily destructive or constructive; it simply causes change. Change is biologically necessary to 

maintain healthy ecosystems. Benefits of fire include reduction in hazardous fuels and logging debris, 

improvement of wildlife habitat, control of insects and disease, enhanced aesthetics, improved access, and 

the perpetuation of fire dependent species. Land managers generally determine the timing and frequency of 

fire (Wayne and Cunsford 1989). When fire exclusion occurs, fuels build; thereby creating hazardous 

conditions that can result in catastrophic wildfires. 

Fire suppression programs were instituted in the 1930s to protect regenerating forests. 

Campaigns such as ñOnly You Can Prevent Wildfiresò were successful to the extent that many people 

view any wildland fire as harmful. Fire exclusion resulted and increasing fuel loads has left some areas at 

risk for damaging wildfire. Compounding the situation is increasing neighborhoods and homes on the 

fringes of forested area (the wildland-urban interface). 

Land management agencies now use prescribed fires and other fuel reduction techniques to 

reduce fuel loads on many acres of forestland each year. Vegetation grows back quickly in the South 

with its long growing seasons and mild climate, so regular treatment is necessary to maintain the benefits 

of fuel reduction treatments. However, rapid development in the wildland urban interface has increased 

the challenges and reduced the ability of forestry agencies from using prescribed fire treatments to 

maintain safe fuel loads in many areas of the state. Compounding the issue is public health concerns from 

smoke and private property owner concerns for the safety of their assets. 

 

Climate Change 

Climate change affects our forests and will continue to do so (McNulty 2009). Complex models of 

weather patterns suggest that as the planet increases in overall temperature, global patterns of 

circulation in the atmosphere and in the oceans change as well. These changes in large-scale patterns 

can influence local precipitation, the timing of bud break and frosts, and extreme weather event 

frequency (Smith 2009). In the Southeast US climate change has begun to alter our weather by warming 

our winters and drying our summers (Solomon et al. 2009). 
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ñGreenhouse warmingò distinguishes global change caused by human activity from that of long-

term climate cycles that are independent of human activity. Concern for greenhouse warming has been 

associated with greenhouse gases especially carbon dioxide (Smith 2009). Carbon dioxide is necessary 

for normal atmospheric processes but too much of it is a bad thing. The current greenhouse warming 

problem stems from the burning of fossil fuels as well as other gases from animal agriculture and other 

industrial sources. This increased production of greenhouse gases is coupled with the decreased 

capture of carbon dioxide and reduced storage of carbon in trees and soil due to deforestation, forest 

fires, and other changes in land use (Smith 2009). Continued greenhouse gas emissions could result in 

average air temperatures increasing, changing precipitation patterns across the landscape, and thereby 

having significant effect on our nations forest (McNulty 2009). 

Increased global temperatures will continue to have an effect on our nationôs forest including in-

creased potential for wildfire and insect outbreaks. A combination of reduced national forest timber 

harvesting and fire prevention have increased fire risk by increasing fuel loading. Also, tighter regulations 

of clean air and visibility standards have reduced opportunities for controlled burning, which help to 

reduce fuel buildup, and thereby reduce incidence and occurrence of large catastrophic wildfires. Climate 

change may also affect some species of insectôs outbreak potential.  Higher temperatures mean longer 

insect seasons. However, continued management practices used to control insect populations will 

continue to work under changing climate. Early detection, removal, and decreased forest stocking 

through thinning will continue to effectively reduce and minimize insect outbreaks (McNulty 2009). 
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Critical Issues Affecting Arkansasôs Forests 

There are many issues affecting the health of Arkansasôs forests. Critical issues to be addressed 

in this assessment include water quality and quantity, forest health/invasive species, forest 

fragmentation/parcelization, increasing and enhancing the benefits of working forests, climate 

change, and fire management. Addressing these issues will improve Arkansasôs forests and the 

benefits they provide. 

 

Issue 1. Water Quality and Quantity 

Forests influence the overland flow of water, water temperature, and stream flow and discharge, 

and as a result, affect water quality and quantity. These attributes of forests require managers/landowners 

to consider water quality and quantity when making forest management decisions to meet social, 

economic, or personal goals and objectives. With respect to water, forests are needed to protect water 

recharge areas, public drinking water supplies, extraordinary waters, priority watersheds, national and 

state designated scenic areas, and to secure habitat for endangered aquatic species. 

Forests act as both filters and buffers to water bodies both of which are critical for maintaining 

healthy aquatic systems. Forests act as filters as trees take up nitrogen, phosphorus, and other mineral 

nutrients which in high amounts can lead to water pollution. Forests also act as buffers by increasing the 

distance between sources of pollution and the waters that could potentially be polluted. Healthy aquatic 

systems provide habitat for aquatic vertebrates, invertebrates, and plant communities, many of which are 

endangered or threatened. They also ensure public drinking water is adequate and meets drinking water 

standards. 

Specific threats to water quality and abundance in Arkansas include land conversion, urbanization, 

fragmentation, and parcelization. Conversion of forested areas to non-forest can introduce excess nutrients, 

chemicals, and even animal waste into water affecting terrestrial and aquatic life and even human health. 

Urbanization of forested areas can lead to sediment being introduced into water from construction.  

Also excess runoff will result from impermeable surfaces of the transportation network required to 

facilitate the movement of increased traffic in the area. Fragmentation and parcelization threaten water 

quality when forest land is converted to non-forest uses because of economic pressure. 

 Opportunities exist to conserve and expand forests along waterways. These opportunities include 

protecting forested karst recharge watersheds from development, forested riparian zones from 

conversion to non-forested uses, and forested watersheds critical to public drinking water supplies and 

aquatic life. Methods for accomplishment include prioritizing the purchase of conservation easements within 

riparian corridors of priority areas and lands that contain known cave structures, sinkholes, and other 

openings to groundwater recharge. Conservation easements will ensure protection against forestland 

conversion.   

Priority areas in Arkansas to benefit from forested waterways include the Buffalo River, Saline 

River, Lake Maumelle watershed, Arkansas River, Mississippi River, and the karst features associated with 
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the landscape of the Ozark Mountains. The defining features of the karst area is that it is underlain by 

calcareous limestone which is dissolved by acid water, forming solution caves under ground and 

solution features at the surface such as sinkholes and disappearing streams. Caves contain significant 

resources related to biology, geology, hydrology, archeology, paleontology, recreation, and scenery. 

Cave environments, by their very nature, provide unique, closed systems that are valuable for scientific 

study and environmental education of underground resources and the interrelationship between surface and 

subsurface (AR SNG). Water moves from the sinkholes and disappearing streams into the caves which 

may harbor endangered species and/or serve as water sources for rural populations. The Cave Springs 

karst area, an ecologically important karst area, comprises 44,000 acres west of Springdale that includes 

extensive subterranean aquatic habitats and many globally rare species. Almost all of this area is in 

private ownership, and much of the upland recharge area for the Cave Springs karst system is grazed 

pasture and developing rural residential neighborhoods that threaten underground water quality. 

The Saline River has been designated by the Arkansas Department of Environmental Quality as 

an Extraordinary Resource Water and an Ecologically Sensitive Waterbody. It contains the last and 

largest stand of Loblolly/Shortleaf pine dominated flatwoods (a very unique plant community). The 

Audubon Society has identified much of the area as an Important Bird Area as Red-Cockaded 

Woodpeckers occur within and use the area. The Nature Conservancy has also identified part of this area 

as a key conservation area. Both the Saline and Ouachita Rivers support ten globally imperiled mussels, 

including the Ouachita rock-pocketbook (Arkansia wheeleri), Arkansas fatmucket (Lampsilis abrupta), and 

winged mapleleaf (Quadrula frangosa), as well as some 25 other mussel taxa. Eight globally imperiled 

fishes including crystal darter (Crystallaria asprella) and western sand darter (Ammocrypta clara) occur 

in the Saline and Ouachita Rivers. Combined, the two rivers support 120 species of fish and 40 species of 

mussel. 

There are many areas in the state where opportunities exist to establish and restore forest cover 

to riparian areas. Two primary areas are in the urban areas of the state and along agricultural fields. The 

restoration of forest cover along these areas will provide many benefits not only to the sources of human 

drinking water but also to aquatic and terrestrial fauna that depend of the riparian areas for cover, 

concealment, and life itself. 

There are opportunities for improvement of BMP implementation on all ownerships, especially 

non-industrial private landowners which scored the lowest on the 2008 BMP Implementation Survey 

conducted by the Arkansas Forestry Commission.  The increase of cost shares made available to private 

landowners to assist in the cost of implementing Arkansas State BMPôs could improve the chances of 

implementation. 

Figure 7 on page 84 shows Water Quality for Developing Populations.  Figure 8 on page 85 

shows critical areas of Rural Water Quality.   
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Figure 6.  Water Quality for Developing Populations 

 

National Priority: Enhance public benefits from Trees and Forests 

Strategic Objectives:  

o 3.1. Protect and enhance water quality and quantity 

o 3.4. Maintain and enhance the economic benefits and values of trees and forests 

o 3.5. Protect, conserve, and enhance wildlife and fish habitat 

National Direction: Assessments should identify watersheds where continued forest conservation and 

management is important to the future supply of clean municipal drinking water, or where restoration or 

protection activities will improve or restore a critical water source. 

 

 

Source Layers: Development Level - Southern Forest Land Assessment, 2008; City Limits - Arkansas 

Highway and Transportation Department, August 29, 2006 
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Figure 7.  Rural Water Quality 

 

National Priority: Enhance public benefits from Trees and Forests 

Strategic Objectives: 

o 3.1. Protect and enhance water quality and quantity 

o 3.4. Maintain and enhance the economic benefits and values of trees and forests 

o 3.5. Protect, conserve, and enhance wildlife and fish habitat 

National Direction: Assessments should identify watersheds where continued forest conservation and 

management is important to the future supply of clean municipal drinking water, or where restoration or 

protection activities will improve or restore a critical water source. 

 

 

Source Layers: Priority Watersheds - Arkansas Non-point Source Pollution Management - Arkansas 

Natural Resources Commission, 2010;  303d Streams - Arkansas Department of Environmental Quality, 

2009 

 

 

 


